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 With the popular trend of social media applications, mobile data demand for 
content will continue to expand in the future. It is a great challenge for the network to 
efficiently handle the distribution of mass content. In this paper, based on the idea of 
cross-layer design we propose a novel network architecture: opportunistic wireless 
content delivery networks. It is characterized that a dynamic content service is 
provided by sensing the network capacity and opportunistically recommending the 
content tailored to available redundant capacity to users. Such service is regard as a 
kind of secondary service which can fully utilize spare resources of network without 
degrading the QoS of existing data service. This paper introduces the basic 
architecture of opportunistic wireless content delivery networks. Besides, we propose 
a kind of virtual communication pipe for opportunistic content delivery and the 
corresponding access control method. 
 This paper theoretically analyzes the QoS metrics of opportunistic wireless 
content delivery networks. First of all, we apply priority queuing model at session 
level to analyze delay performance of the opportunistic service, revealing the relation 
between transmission delay and amount of available capacity, distribution of 
redundant capacity, intensity of secondary traffic etc factors. We also show the 
feasible region for opportunistic access. Secondly, according to the characteristics of 
the actual wireless communication link, the paper further uses discrete-time Markov 
chains to establish a hierarchical system model that incorporates physical layer, data 
link layer and application layer. Through such hierarchical system model, we analyze 
the impact of content file size on various QoS metrics such as the blocking probability, 
throughput and delay. Not only do we assess the steady-state performance of the 
system, but also gain the precise probability distribution of delay. 
 Finally, our research found that the QoS performance of opportunistic wireless 
















of content will directly affect the transmission delay of opportunistic content service. 
Especially for proper control of the content size within opportunistic content delivery 
networks, we found that there exists a certain trade-off relationship between the delay, 
blocking probability and throughput. Our study can provide a useful theoretical 
reference for the design and optimization of the actual system. 
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